Transition has led to a significant increase in the severity and incidence of poverty in Eastern Europe. One important aspect of poverty is access to, and the affordability of, basic services like electricity, heat and water. This paper provides evidence on this issue from the Ukraine Longitudinal Monitoring Survey (ULMS). The paper identifies considerable differences in both access and affordability between different localities in Ukraine. Social protection measures can help to alleviate affordability constraints, but the analysis finds that social support is not well targeted. The currently low tariffs prevent an escalation of affordability problems but constraints nevertheless exist. Many households have accumulated substantial arrears as a consequence, although non-payment is a complex issue and not solely a function of affordability.
INTRODUCTION
Transition from central planning to a market economy has required deep structural changes in the way the economies, and indeed the societies, of eastern Europe are organised. This structural change has not been without cost and one side-effect of transition has been ahopefully temporary -increase in the incidence of poverty in the transition region. Ukraine is no exception. Difficulties by many people to access and pay for basic services like electricity, heat and water is just one aspect of the increased poverty.
A small but growing literature has emerged that studies energy and water poverty in the transition region as part of a wider concern about the social impact of transition (see, for example, Fankhauser and Tepic, 2006 , IPA, 2003 , Kennedy, 2005 , Lampietti et al., 2001 , Lampietti and Meyer, 2002 , Lovei et al., 2000 , and Velody et al., 2003 . Several broad conclusions can be drawn from this literature.
The first conclusion is that energy and water poverty in transition countries is primarily a question of affordability, rather than access. Transition countries have inherited from communism relatively well-developed water, heat and electricity systems. In Ukraine, for instance, access to electricity is almost universal. The challenge is to maintain the high connection rates and ensure access remains affordable.
A second conclusion is that affordability problems will probably get worse over the coming years. Affordability constraints have been masked so far by unrealistically low energy and water prices (and, in some cases, poor payment discipline). Tariffs will have to go up substantially to make the underfunded networks financially viable again and finance the extensive rehabilitation needs. The rate at which tariffs need to rise may well be higher than the rate of income growth.
A third conclusion is that the social safety provisions to protect low-income consumer from further price increases are insufficient. Social safety nets, where they exist, are often underfunded, poorly managed and inefficient in reaching the target population. While weak institutions are the main reason for these shortcomings, another important factor is poor information about consumption patterns, access and affordability at the level of individual households.
This paper looks at utility payments, access and affordability in Ukraine. Unlike other studies, the paper does not aim to forecast affordability rates for different tariff scenarios or prescribe particular social safety arrangements. Its purpose is purely descriptive. The aim is to paint as detailed a picture as possible about energy and water poverty at the household level, including the level of access, the size of the utility bill, the role of social safety measures and the effect of non-payment. A particular focus is on differences between administrative districts and regions.
In doing so the paper draws on two rounds of the Ukrainian Longitudinal Monitoring Survey (ULMS). The ULMS includes both household-and individual-level questions on income and expenditure, employment states, access to and payment for services, residence ownership, health, education, town size and region. The first round of the survey took place in 2003 and includes retrospective questions for 1986, 1991, [1997] [1998] [1999] [2000] [2001] [2002] [2003] . The second round was conducted in 2004 and includes retrospective questions for 2003.
The panel component for the survey includes 7,201 individuals from around 3,500 households. There is also a panel component to the retrospective questions, ranging from 1,000 to 4,000 respondents for different questions. However, the panel subset of the data from 1986 to 2004 is strongly biased with respect to age (and, as a consequence, a number of other characteristics such as education). Therefore, we use mostly the consecutive years (to analyse the dynamics, as in case of utility arrears) or the cross-section data for 2004. The survey provides sample weights, which are taken into account to ensure the analysis is representative at the individual level. One of the shortcomings of the survey for the purposes of computing affordability is that it collects information on the average monthly utility payments only once a year (unlike LSMS surveys in other countires, which do it several times per year). As a result, we are not able to trace the changes in utility payments between different seasons, which could bias our estimates of affordability and arrears.
The structure of the paper is as follows. The first two sections provide a description of access rates and the availability of targeted support in different regions and for different types of households. They try to identify regional patterns in access rates and ask to what extent social safety nets succeed in reaching the most needy consumer groups. Section 3 looks at the affordability of services and calculates affordability ratios. Defined as the share of utility expenditures in total household expenditures, affordability ratios are a common way to assess whether basic services are within the means of all population groups. To gain a better understanding of affordability constraints, the section distinguishes between gross affordability, affordability net of targeted support and affordability net of arrears. Section 4 takes a closer look at utility arrears and asks to what extent a lenient approach to billing and collection has become a substitute for targeted support. Section 5 concludes. Description of the socio-economic situation in Ukrainian regions as well as the regional map are presented in the Appendix. 4
INCOME AND SOCIAL PROTECTION Income
We follow the World Bank methodology described in Deaton and Zaidi (2006) quite closely to compute household expenditure. Expenditure is calculated as a sum of spending on food, durables and non-durables. When computing food expenditure, we take into account the market value of home-produced food and of that received as a gift or a payment, along with the household food purchases. To value the two former categories at market prices, we multiply the corresponding quantities by the average 1 market price of that good in the region and settlement type a particular household belongs to. In the case of durables 2 , we exclude purchases of housing. However, we do take into account payments received for renting out apartments and imputed rents in cases where households do not make explicit rent/kvartplata payments.
The distribution of the annual expenditure per capita by decile is presented in Table 1 .A. Next we look at the regional distribution of the annual per capita expenditure by and within macroregion. 1 Average and median prices do not differ significantly for most products. 2 Calculation of the market value the durables purchases bring to a household in a given year is made using the formula C/(2T-t), where C is the current value of the durable, T is the sample average age of the good, and t is the remaining life. Due to inconsistency of the price and category questions on durables in ULMS 2004, we had to use pooled categories of durables and average prices, which could bias our expenditure estimations. As can be seen from the two tables above, per capita expenditure in the capital city is in the top deciles of the overall expenditure distribution, followed by Kievskaya and Nikolaevskaya oblasts. Oblasts at the bottom of the regional per capita expenditure distribution are Chernigovskaya and Zhitomirskaya in the Central Ukraine, Sumskaya in the Eastern part, and Chernovickaya and Zakarpatskaya in the Western part.
Social safety nets
Housing subsidy program is an important part of the social safety provision system in Ukraine. In 1994, household utility payments covered only 4 per cent of the production costs. Government subsidies necessary to cover production costs of housing and communal services amounted to at least 75 per cent of the 1995 national budget deficit. Following its agreement with the IMF, the government of Ukraine decided to gradually introduce market prices, in order to reduce budget deficit and to encourage more efficient use of energy. In September 1995, housing and utility prices were drastically increased 3 .
To compensate low-income households for the increase in housing and utility prices, utility subsidy was introduced in May -October 1995.
Amount of subsidy
Utility subdsidy (on communal payments including kvartplata 4 ) could be received by any household if the share of utility payments in its average monthly income 5 is greater than 20 per cent (this figure used to be 15 per cent when the subsidy was first introduced in May 1995 and was subsequently raised in 1999).
For pensioners and families with citizens unable to work, as well as families with children under 16 or invalids of Groups 1 and 2, the threshold affordability ratio is 15 per cent, if per capita income in these families does not exceed 50 per cent of the minimum wage.
Eligibility
Families with working age adults who are not working or studying and are not registered as looking for work (except mothers taking care of children under three, mothers taking care of three or more children under the age of 16, persons taking care of invalids of Group 1, children with disabilities under the age of 16, and people who are over the age of 80) are not eligible to apply for subsidies 6 .
Families that own additional housing units or means of transportation for less than 10 years, as well as families who purchased housing less than a year ago, are not eligible for the subsidy.
How it is administered
Allocation of subsides and their targeted use is exercised by the housing subsidy offices created (appointed) by the Executive Committee of city, raion, settlement, and rural Radas of Peoples' Deputies and state administrations.
Local government could potentially modify the programme to meet local needs at local expense. For example, Kiev passed regulations offering a higher level of protection to lowincome families -they need to pay no more than 8 per cent of income for housing and communal services. In 1995, this model has been adopted by three oblast administrations.
Subsidy is given for six months 7 , and after that a new application needs to be made. Usually there are fewer applicants during summer months.
The subsidy for liquid gas and solid fuel is granted annually.
Subsidies to citizens living in state and public housing, as well as those living in hostels and housing cooperatives, are provided by a transfer to accounts of housing owners (…) and the enterprises providing communal services, selling liquid gas, or stove fuel.
For citizens living in privatised and own houses, subsidies are transferred by these offices directly to the accounts of enterprises providing communal services, selling liquid gas, solid fuel, and stove fuel 8 .
Non-payment
Housing and communal services organisations are supposed to inform housing subsidy offices regularly about apartment owners/users who have not paid for housing and communal 4 Sanitary norms of ownership or rent of the total area of the dwelling and norms of communal services utilization are fixed at 21 sq.m for a tenant and every member of the family plus an additional 10.5 sq.m for the family, and for persons who live in one-room apartments, regardless of the dimensions of their apartment. 5 The average monthly income of a family is calculated using three calendar months that precede the month when the application is submitted. 6 However, executive committees of the city, raion, settlement, and village radas can make exceptions, taking into account circumstances in the families. 7 Pensioners and persons whose only income comes from agriculture can ask for an extension of the subsidy period to a year. 8 Regulations "On the Procedures of Allocating Targeted Subsidies to the Citizens to Reimburse Expenses for Housing and Communal Services, Liquid Gas, Solid Fuel, and Stove Fuel", 1995.
services for the previous month(s). This information is used when making a decision on granting a subsidy. 
ACCESS Provision and tariffs
Wholesale and retail gas prices for domestic users in Ukraine do not cover expenses on gas production (purchase) completely. The price difference is being covered at Naftogas Ukraine company's cost. The following Table gives the reader an idea of the magnitude of the power and gas tariffs in Ukraine in 2004. When we compare these figures to the standard economic tariffs -power around 8 USc per kWh, gas -probably at least US$ 100 per thousand cubic meters -they imply that we are underestimating the true affordability ratio.
Access rates
In most middle income countries, as in the developing world, the main issue in tackling energy and water poverty is to provide sustainable access to these services. 10 By comparison, access rates in Ukraine are still very high, although the quality of service has deteriorated markedly during transition. There are also important differences among both regions and different types of services. Table 2 .2 provides summary statistics on the access rates to various utilites by region. Access is highest for electric power, where there is an almost 100 per cent connection rate in most regions. As for other utilities, access rates to centralised gas and cold water are the highest (average access rate for both is 68 per cent), followed by central heating (56 per cent), sewerage (50 per cent) and hot water (34 per cent). There is little variation within regions; the standard error is a low 0.01 for all utlities.
A number of major trends can be observed from the descriptive statistics. Kiev, the capital city, has the highest connection rates to all utilities. Soviet legacy partly explains that. In recent years, however, Kiev had large incidents of non-payment for utility services. This problem prompted imposition of strict collection measures on non-payers, and currently 37 per cent of total change in arrears is repayment, so that utility connection rates did not suffer as a result of arrears.
Areas with heavy prior industrialisation in the Eastern and Central Ukraine, such as Harkiv, Poltava, Dnepropetrovsk, Donetsk 11 and Zaporozhye oblasts, relatively rich and having a large proportion of urban population and income level, also have high connection rates for most utilities.
Lvov (Lviv), a major political and cultural center in Western Ukraine, which is also relatively well-off, has high connection rates despite being a predominantly rural oblast. On the other hand, officially poorer agricultural areas in Western Ukraine such as Ivano-Frankovskaya and Zakarpatskaya oblasts tend to have low connection rates (centralised gas is an exception in Ivano-Frankovskaya).
One striking exception is Ternopol oblast, which was the largest agricultural producer during Soviet era, has a low proportion of urban population, and is currently one of the poorest regions in Ukraine, but has connection rates comparable to those in Dnepropetrovsk region. To better understand the pattern of access rates, we turn to econometric analysis. Estimation equations for the access rates to the different types of services are treated as a system of seemingly unrelated regressions (SUR). The explanatory variables included household expenditure (a common proxy for household income, see below), settlement type (e.g. village or small town), ownership of the dwelling, receipt of social support, as well as regional dummies to capture differences between administrative districts. When considering access rates to centralised gas and central heating, we note that they are highly significantly correlated (the coefficient of correlation is 0.55), so that only centralised gas equation is left in the system. The same argument applies to the access to sewerage and cold water, where the correlation is 0.59, and to hot water and centralised heat, where it is 0.51. As a result, the two equations being estimated simultaneously are access to centralised gas and access to sewerage. Expenditure per capita (with a square term), housing (utility) subsidy, existence of utility arrears, region, settlement type and household size are used as dependent variables. It could be argued that the receipt of a housing subsidy is endogenous to the equation, as it would, among other things, depend on whether the household is connected to utilities. The same argument could be put forward for the existence of utility arrears variable. This would lead to inconsistent and inefficient estimates. As a possible solution, an attempt is made to instrument both variables, using household size, wage arrears and type of dwelling as instrumental variables for utility arrears, and dirty fuel and transportation subsidies as IVs for housing subsidy. Utility arrears would be expected to be positively correlated with wage arrears, and also positively correlated with the dwelling being a flat in an apartment building rather than a separate house as it would be more difficult to disconnect a flat in case of severe non-payment. As for the housing subsidy, people who receive it are more likely to get dirty fuel subsidy as well, for a number of reasons. First, the transaction and waiting costs of receiving a housing subsidy would be lower as these individuals would be better informed about the application procedure; second, it could reflect self-selection, people with lower cost of time applying for all subsidies; third, this could be a proxy for local authorities' attitude towards giving subsidies. If the household receives a transportation subsidy, it is less likely to be connected to a number of utilities and receive a housing subsidy.
It would also be interesting to find out how the accumulation (or repayment) of utility arrears affects access rates. The same two equations are next estimated by SUR, including the change in arrears between 2003 and 2004 as an independent variable. This reduces the sample size since we have fewer observations on the actual amount of arrears.
The results of the regression analysis are presented in Tables 2.3 to 2.5. Table 2 .3 indicates that connection rates are positively correlated with utility subsidy, the receipt of which increases connection to centralised gas by 12 per cent, and to sewerage -by 7 per cent, and with the size of the settlement. Town type settlements and small towns do not differ from villages in terms of having low connection rates, while medium and large towns have proportionally higher access rates. Ownership of a dwelling increases the probability of being connected. Access rates are also positively related to expenditure, although with a decreasing marginal effect. A two-fold increase in the per capita expenditure from its mean of UAH 4673 would increase connection rates to the centralised gas by 5 per cent, and to sewerage -by around 9 per cent. Accumulation of arrears is negatively associated with connection rates to both utilities. An alternative specification using instrumental variables gives similar results, especially in the sign and the magnitude of the regional effects (see Table 2 .3). However, we have to be cautious when interpreting them, as tests for overidentifying restrictions give a mixed impression of the validity of our instruments. In particular, when looking at the first stage of the estimation, the Anderson-Rubin test shows that the instruments are jointly significant. Anderson canonical correlations likelihood-ratio test indicates at 99 per cent that the model is identified, but Hansen J-statistic for the validity of instruments does not fare as well 12 . Owner* 0.14 0.18 0.13 n/a n/a n/a Owner_house -0.01 -0.06 -0.01 n/a n/a n/a Exp. p/c squared -3*E(-9) -3*E(-9) -1*E(-9) -1*E(-9) -1*E(-9) -1*E(-9)
Town type Settlement Change in arrears n/a n/a -0.002 n/a n/a -0.001
Note: Coefficients in bold are significant at least at 10 per cent.
Regional effects mostly mirror access rates statistics described above, Kiev having the highest rates and major industrial areas dominating in terms of access. As Table 2 .3 demonstrates, regions could be divided into four groups according to how they differ from Kiev city in terms of connection to centralised gas, after controlling for a set of household-and town-specific parameters. The first group consists of Lvov, Crimea and Ternopol regions. It has already been pointed out in this section that these oblasts have relatively high access rates. In the case of Lvov, it could be explained by the city being a major transport and industrial centre of the Western Ukraine. Ternopol oblast is an important agricultural centre. The second group of regions do not exhibit statistically significant differences from Kiev city in terms of access rates. Two of them -Nikolaev and Poltava -are major industrial centers. The third group have lower than Kiev city's access rates, but the difference is not dramatically high. This group consists primarily of large industrial and transport centers in the Eastern and Southern parts, such as Dnepropetrovskaya, Harkovskaya, Hersonskaya and Crimea oblasts. The last group of regions contains mostly economically backward and underdeveloped regions (Sumskaya, Kirovogradskaya and Luganskaya oblasts), as well as regions, severely affected by Chernobyl disaster (Volynskaya oblast). There connection rates are much lower than those in the capital city. Interestingly, Donetskaya oblast, which is highly industrialised and relatively economically well-off, also falls into this category. Table 4 presents marginal effects on the regional dummies from the access to sewerage regression. As could be seen, all regions are significantly below Kiev city (which has almost universal access) in terms of connection rates in this respect, controlling for socioeconomic characteristics.
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Among the areas with access rates drastically below those in Kiev are mostly poor and less economically developed regions in the Central and Eastern Ukraine, such as Luganskaya, Kirovogradskaya, Sumskaya, Cherkasskaya oblasts, as well as Chernigovskaya and Ivano-frankovskaya oblasts in the West. On the other hand, this list also contains the relatively well-off industrialised regions like Harkovskaya, Doneckaya and especially Dnepropetrovskaya oblasts, where connection rates to sewerage are in the range of 50-60 per cent, but, as suggested by our analysis, could be improved further.
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THE AFFORDABILITY OF UTILITY PAYMENTS
We now turn to the analysis of the various measures of affordability, based on our data. Gross affordability ratios are computed first, using our estimates of family expenditure in the denominator and an estimate of the supposed monthly communal utility payments in the numerator. It has to be noted that the question asks about "supposed average monthly utility payments", including kvartplata (payments for the use of apartment), payments for cold and hot water, metered gas, central heating, radio reception, electricity, cable television, and for use of telephone including local and long-distance gas. Although the reference period is not specified, the affordability numbers we get are more consistent with the spring-summer period. This is one of the drawbacks of using this data for affordability estimations. However, our gross affordability estimates are overall consistent with those produced by the Ukrainian statistical office in the following year (Table 3 .1).
The ULMS data also contains information on the actual amount of the housing subsidy received by a household, although in many cases it is missing. We use it to estimate net affordability and to compare gross affordability ratios of those in receipt of a subsidy and those who do not get it. Another relevant policy-making variable is gross affordability net of utility arrears. Again, it would be interesting to see whether households with arrears have gross affordability ratios in the top deciles of the distribution. Indeed, both of our conjectures are confirmed by the data (Table 3 .2). Net affordability figures indicate that housing subsidy pushes the families in receipt of it below the average level of gross affordability, which is surprising given that the original purpose of subsidising communal payments is to bring gross affordability to the target level (20 per cent). Moreover, the magnitudes are such that subsidy cuts gross affordability by fifty per cent. The last affordability-related indicator is affordability ratio net of arrears and subsidy. Non-payment reduces the median subsidy by 10 per cent, however, it does not significantly change the mean. There are ninety-six households in the sample that have utility arrears and receive a housing subsidy at the same time. We try and check if they are clustered in a particular region, i.e., whether the authorities in certain regions are more lenient toward the non-payment of utility bills when considering a houseghold being eligible for a subsidy. However, it does not appear to be the case as there are such households in all regions. Gross affordability for the sample above 14 12 12 96
As the next step of our analysis, we look at the regional variation in the gross affordability ratios (Table 3. 3). It would be interesting to compare regional affordability ratios to those based on the regression of the affordability ratio on regional and town type dummies and a number of socio-economic parameters (access rates, labour market status, the size of the household and per capita income). Estimation results are presented in Table 3 .4. 
per cent
Number of obs 6563 R-squared 0.42 Robust standard errors, clustered on the household Coefficients in bold type significant at least at 10 per cent Affordability ratios decrease with income, although with an increasing marginal effect. At the mean income per capita, an increase of 1000 UAH a year reduces gross affordability by 1.3 per cent. Larger households have lower affordability, which could be due to economies of scale within a household (e.g., using only one TV per family). Pensioners have lower affordability ratios, possibly because of their saving habit.
Of particular interest are the contributions of individual utilities to the affordability ratio. We find that connection to the centralised gas increases the affordability ratio by 3.3 per cent, access to sewerage -by 1.1 per cent, connection to cold water -by 1.4 per cent, connection to hot water -by 1.9 per cent, and access to central heating -by 1 per cent. Although the contribution of the central heating connection appears rather low, it could be explained by the reference period of this wave of the ULMS survey, which is June-September 2004. Regional coefficients from the regression are presented next. These regression results follow to a great extent regional distribution of the gross affordability ratios presented above. Overall, Western Ukraine appears to have higher affordability ratios, controlling for other characteristics. Western regions with officially low income per capita (Zakarpatskaya, Ternopolskaya, Volynskaya) have the highest affordability ratios.
Subsidy targeting
Next we move on to considering the issue of housing subsidy targeting. As indicated in the section on social safety nets, a household with gross affordability ratio in excess of twenty per cent is eligible to receive housing subsidy. In our sample, twelve per cent of the households are subsidy recipients. Based on the gross affordability ratios computed in this paper, we try and analyse the effectiveness of the subsidy targeting. We run a probit regression with the regional and town type dummies, age and gender of the first respondent, labour market status, the size of the household, and the receipt of other subsidies (such as dirty fuel and transportation subsidies). To test for the effectiveness of subsidy targeting, we first introduce a subsidy eligibility indicator, which is a dummy variable equal to one if the household's gross affordability ratio is greater than 20 per cent. Efficient targeting would imply that the probability to get a subsidy should be explained by this indicator alone. However, we find that the eligibility dummy is insignificant. We then replace it by the gross affordability ratio variable itself, which turns out to be significant and positive. The corresponding elasticity indicates that a 100 per cent increase in the gross affordability from its mean of 9 per cent would lead to 16 per cent increase in the probability of getting a subsidy. This result would imply under-subsidising eligible households.
However, our results indicate that age strongly positively affects the probability of getting a subsidy, which coincides with the finding that almost a half of subsidy receipients are pensioner households. Families in medium-sized and large towns are five per cent more likely (as compared to villages) to receive a subsidy, while small towns and town-type settlements do not differ from villages in this respect.
Dirty fuel subsidy recipients are eighteen per cent more likely to get housing subsidy. Households in receipt of a transportation subsidy are eleven per cent less likely to be eligible for a housing subsidy, which could be due to the fact that they live in areas with low connection rates.
As for regional influences, households in Volynskaya oblast are twenty per cent more likely to get a subsidy, while residents of Zakarpatye region are ten per cent less likely to do so.
Results on the subsidy targeting are presented in the Table 3.6 below. We also analyse subsidy targeting in a different way, cross-tabulating households in receipt of a subsidy against those eligible to receive it, based on our gross affordability data (Table 3.7) . This analysis produces similar results. Results of both types of analysis prompt us to the conclusion about the inefficiency of subsidy targeting. Volynskaya oblast represents an interesting case in this respect. According to the official statistics, it is one of the poorest regions in Ukraine. Despite that, currently the region has low rates of arrears accumulation and high repayment rates. This could be due to a number of measures introduced in 2001 to try and solve utility arrears problem and to increase customer consciousness. They included service suspensions and litigation for debts of more than 5000 UAH. The customers in arrears were also offered an option of debt restructuring.
Other two areas with high repayment are Kiev city and Lvov region.
In Kiev city, debtors received warnings and court action was initiated for arrears in excess of 2000UAH. Some non-payers were disconnected. An option of debt restructuring was offered as well.
In Lvov region, litigation was initiated for debtors with arrears in excess of 3000UAH. In many cases, court decisions were enforced via salary deductions.
Informal and explanatory activities aimed at increasing compliance were also introduced, such as street cleaners reminding tenants of the necessity to pay. As a result, payment collection rose somewhat, mostly among pensioners.
In Rovenskaya oblast, representatives of heat enterprises visited apartments to assess the payment capacity of debtors and collect overdue payments. First we consider the existence of utility arrears as a function of the wage arrears, housing subsidy, connection rates, per capita expenditure and per capita expenditure squared, region, settelement type, age and gender of the first respondent, household size. Gross affordability would be another variable affecting non-payment, however, it would be endogenous. It could be instrumented by the region and settlement type dummies. However, we decided to exclude it from the list of explanatory variables and control directly for region and town type. We also tried and used the type of dwelling as an explanatory variable (since houses are easier to disconnect than flats, e.g.), but due to multicollinearity we end up dropping it from the regressions. We perform both probit and instrumental variables estimations, instrumenting housing subsidy by the dirty fuel subsidy and transportation subsidy, and access rates -by the ownership of the dwelling and an interaction of the ownership variable and a dummy if a dwelling is a separate 26 house, as was done in the section on access rates. The validity of the instruments is confirmed by Hansen J-statistic and Anderson LR statistic.
Next we analyse the current stock of arrears and the change in arrears between the two round of the ULMS survey, using the same independent variables. Again, we perform both OLS and IV estimations (in the stock of arrears equation, instruments perform better than in the flow of arrears regression, as indicated by the corresponding Anderson Likelihood Ratio statistic).
In the analysis that follows, we could partially interpret the coefficients on the regional dummies as an indicator of the efficiency of the local utility providers, in particular, how strict the local utilities are in enforcing payments (assuming that the efficient utility provider would not tolerate large arrears).
Existence of arrears:
We first try and estimate the instrumented probit equation for the existence of arrears, however, the estimation does not converge. As a result, we use two-stage least squares (TSLS) and compare it to the probit results.
Access to the centralised gas is negatively correlated with non-payment, while access to sewerage affects it positively. Strong negative correlation in the former case suggests improved discipline in disconnecting, while in the case of non-payments for sewerage (cold water) it may be harder to do so. Subsidy is negatively correlated with arrears, but the significance is weak. Per capita expenditure and wage arrears are insignificant.
Non-payment is significantly higher relative to Kiev city in Kievskaya, Dnepropetrovskaya, Ivano-Frankovskaya, Lvovskaya, Poltavskaya, Ternopolskaya, Harkovskaya and Chernovickaya oblasts, which are (except Ivano-Frankovskaya and Chernovickaya oblasts) primarily the areas with high connection rates. It is lower in Vinnickaya, Kirovogradskaya and Cherkasskaya oblasts, where most arrears are shortterm, and in Doneckaya oblast. Probability to have arrears is also higher in the mediumsized and large towns and in the cities relative to villages, which could be explained by these types of settlements having more residential flat buildings than separate houses, which (the latter) are easier to disconnect.
Larger households tend to have a higher probability of non-payment.
Results from the non-instrumented probit indicate that as before, access to sewerage is positively linked to non-payment (it increases the probability of non-payment by 35 per cent). Wage arrears are positively related to non-payment as well, which could be due primarily to psychological reasons. Arrears are negatively influenced by income, but with a positive marginal effect (there are rich non-payers). Results on regions largely coincide with those from the instrumental variables estimation: Dnepropetrovskaya, IvanoFrankovskaya, Ternopolskaya and Harkovskaya oblasts -the well-connected regions -are more likely to have arrears than Kiev city, ceteris paribus. (In addition, we now have Crimea and Volynskaya oblast in this list.) Families in the medium-sized towns are 8 per cent more likely to have utility payments outstanding, and those in the large and capital cities -23 and 24 per cent more likely to do so, correspondingly. Families in the settlements of the town type are 9 per cent more likely to have positive non-payment. Again, this could be explained by the relative easiness of the disconnection process in villages, where most families live in detached or semi-detached houses. Families with older members are more likely to have arrears, as are households where woman is the first respondent. In this estimation, household size is not significant, although it is positively related to arrears.
Stock of arrears:
Both OLS and IV estimations give similar results. The stock of arrears is negatively significantly correlated with the presence of wage arrears, which is in line with the fact 27 that wage and pension arrears could be cancelled out with utility arrears by law. Instrumental variables estimation shows that Vinnickaya, Kirovogradskaya, Rovenskaya and Hersonskaya oblasts are significantly below Kiev city in terms of accumulation of arrears, controlling for other socio-economic characterisitics. The results of the OLS estimation add four more oblasts: Rovenskaya, Sumskaya, Chernigovskaya and Ternopolskaya to the regions with the stock of arrears significantly below that in the Kiev city. This is consistent with the descripitive statistics on the stock of arrears for 2004.
Per capita expenditure, which we use as a proxy for income, exhibits the U-shaped pattern, implying that the stock of arrears is decreasing in per capita expenditure, but with a positive marginal effect. The latter indicates existence of rich non-payers for communal services. In fact, in Vinnitsa, Dnepropetrovsk and Makiivka (Donetsk oblast), to increase customer consciousness, the utility providers addressed the city Rada deputies, city executive committee officials, representatives of state administrations, prosecutor's office employees and enterprise managers with a request that all deputies pay off their utility debts. (Otherwise, debtor lists would be made public and other disciplinary measures would be used.) Coefficients on other independent variables, such as connection rates to centralised gas and sewerage, are not statistically significant.
Flow of arrears:
Instrumental variables estimation suggests that Dnepropetrovskaya and Zaporozhskaya oblasts exhibit higher accumulation of arrears compared to Kiev city, while other regional dummies are not significant. Conclusions from the OLS estimation are similar, with an additional result of small towns having higher repayment than villages, and wage arrears being negatively correlated with utility arrears accumulation.
Whether the receipt of the housing subsidy affects accumulation of arrears could be of particular interest to policy-makers. Our estimation shows that for both stock and flow of arrears, the receipt of a subsidy is negatively correlated with the dependent variable (i.e., families in receipt of a subsidy tend to accumulate less arrears, ceteris paribus, as that could affect their eligibility for the subsidy), but it is not significant at conventional levels.
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CONCLUSION
This study sets out to analyse the effect of different socio-economic and regional indicators on the access to, the affordability of and non-payment for communal utilities in Ukraine in 2004, using a panel household-and individual-level survey data. We are especially interested in the variation in these indicators across twenty-six Ukrainian oblasts (regions) and four macroregions.
Our findings indicate that the Ukrainian population has almost universal access to electricity and gas. This is a distinguishing feature of post-Soviet economies such as Ukraine as opposed to most developing countries, where such access rates are significantly lower. Preservation of high connection rates remains one of the main aims of the social policy in the communal services sphere. Access rates to other utilities, while exhibiting some regional variation, are also quite high, with the capital city and the regions with heavy prior industrialisation leading in terms of access. Regression analysis of the connection rates to the centralised gas and sewerage, via both OLS and the instrumental variables approach, indicates that individuals in the receipt of the utility subsidy, owners of a dwelling and the inhabitants of larger settlements tend to have more access. Access rates are also positively related to household expenditure -which we use as a proxy for household income -although with a decreasing marginal effect. A two-fold increase in the annual per capita expenditure from its mean of UAH 4673 would increase connection rates to the centralised gas by 5 per cent, and to sewerage -by around 9 per cent. Accumulation of payment arrears is negatively associated with connection rates to both utilities. Regional effects show that mostly economically backward and underdeveloped regions (Sumskaya, Kirovogradskaya and Luganskaya oblasts), as well as regions severely affected by the Chernobyl disaster (Volynskaya oblast), have connection rates dramatically lower than those in the capital city and the main industrial centers. Interestingly, a highly industrialised and relatively economically well-off Donetskaya oblast also falls into this category. A related important policy variable under consideration here is the affordability (gross and net) of the utility payments. We note that the affordability ratios lie, on average, in the range of 7 -15 per cent and are the highest in the first two deciles of per capita expenditure distribution (10-14 per cent) and also for high access rates as well as for poorest regions. Available data on the recipients of the housing subsidy allows us not only to compute the net (of a subsidy) affordability rate, but also to compare it with the target affordability rate and to evaluate the effectiveness of the targeting of the utility subsidy.
Comparison of the gross affordability ratios to the net affordability ratios of those in receipt of a subsidy and those who do not get it shows that the housing subsidy pushes the families in receipt of it below the average level of gross affordability, which is surprising given that the original purpose of subsidising communal payments is to bring gross affordability to the target level of 20 per cent. Moreover, the magnitudes are such that the subsidy lowers gross affordability by half. Another relevant policy variable in this context is the gross affordability rate net of utility arrears. Again, it would be interesting to see whether households with arrears have gross affordability ratios in the top deciles of the distribution. Indeed, this conjecture is confirmed by the data. We also look at the affordability ratio net of arrears and subsidy. Non-payment reduces the median subsidy by 10 per cent, however, it does not significantly change the mean. There are ninety-six households in the sample that have utility arrears and receive a housing subsidy at the same time. We try and check if they are clustered in a particular region, i.e., whether the authorities in certain regions are more lenient toward the nonpayment of utility bills when considering a household's eligibility for receipt a subsidy. However, it does not appear to be the case as there are such households in all regions.
Regression analysis of affordability indicates that gross affordability ratios decrease with income, although with an increasing marginal effect. At the mean income per capita, an increase of 1000 UAH a year reduces gross affordability by 1.3 per cent. Larger households have lower affordability, which could be due to economies of scale within a household (e.g., using only one TV per family). Pensioners have lower affordability ratios, possibly because of their saving habit.
Of particular interest here are the contributions of individual utilities to the affordability ratio. We find that connection to the centralised gas increases the affordability ratio by 3.3 per cent, access to sewerage -by 1.1 per cent, connection to cold water -by 1.4 per cent, connection to hot water -by 1.9 per cent, and access to central heating -by 1 per cent. Although the contribution of the central heating connection appears rather low, it could be explained by the reference period of this wave of the ULMS survey, which is June-September 2004. The regional effects from the regression estimation follow to a large extent regional distribution of the gross affordability ratios, with the highest regional gross affordability ratios in the range of 10-14 per cent. Overall, Western Ukraine appears to have higher affordability ratios, controlling for other characteristics. Western regions with officially low income per capita (Zakarpatskaya, Ternopolskaya, Volynskaya) have the highest affordability ratios.
As a next step, we try and analyse the effectiveness of the utility subsidy targeting, using the gross affordability ratios computed in this paper and estimating a probit regression with the regional and town type dummies, age and gender of the first respondent, labour market status, the size of the household, and the receipt of other subsidies (such as dirty fuel and transportation subsidies). To test for the effectiveness of subsidy targeting, we first introduce a subsidy eligibility indicator, which is a dummy variable equal to one if the household's gross affordability ratio is greater than 20 per cent. Efficient targeting would imply that the probability to get a subsidy should be explained by this indicator alone. However, we find that the eligibility dummy is insignificant. When replaced by the gross affordability ratio variable itself, it is positive significant. The corresponding elasticity indicates that a 100 per cent increase in the gross affordability from its mean of 9 per cent would lead to 16 per cent increase in the probability of getting a subsidy. This result implies under-subsidising eligible households.
The cross-tabulation of the eligibility dummy and subsidy receipt dummy also points at the inefficient targeting of the housing subsidy.
As for the impact of other controls, our results indicate that age strongly positively affects the probability of getting a subsidy, and that families in medium-sized and large towns are 5 per cent more likely (as compared to villages) to receive a subsidy, while small towns and towntype settlements do not differ from villages in this respect. Dirty fuel subsidy recipients are 18 per cent more likely to get housing subsidy. Households in receipt of a transportation subsidy are 11 per cent less likely to be eligible for a housing subsidy, which could be due to the fact that they live in areas with low connection rates. As for regional influences, households in Volynskaya oblast are 20 per cent more likely to get a subsidy, while residents of Zakarpatye region are 10 per cent less likely to do so.
We then turn to the analysis of non-payment, which is subdivided into three categories: existence of arrears, stock of arrears and flow of arrears. Regional-level summary statistics exhibit significant variation with respect to all three variables.
Areas It is interesting that high repayment rates are observed both in the well-off regions like Kiev 31 city, but also in the relatively poor areas such as Volynskaya oblat. Repayment in the latter type of regions is attributed to the active collection policies on the part of the utility providers and regional administrations.
In the analysis that follows, we interpret the coefficients on the regional dummies as an indicator of the efficiency of the local utility providers (assuming that the efficient utility provider would not tolerate large arrears).
We first estimate the instrumented probit equation for the existence of arrears, however, the estimation does not converge. We then use two-stage least squares (TSLS) and compare it to the probit results. We find that access to the centralised gas is negatively correlated with non-payment, while access to sewerage affects it positively. Strong negative correlation in the former case suggests improved discipline in disconnecting, while in the case of non-payments for sewerage (cold water) it may be harder to do so. Subsidy is negatively correlated with arrears, but the significance is weak. Per capita expenditure and wage arrears are insignificant. Non-payment is significantly higher (relative to Kiev city) primarily in the areas with high connection rates (except Ivano-Frankovskaya and Chernovickaya oblasts) -Kievskaya, Dnepropetrovskaya, Ivano-Frankovskaya, Lvovskaya, Poltavskaya, Ternopolskaya, Harkovskaya and Chernovickaya oblasts. It is lower in Vinnickaya, Kirovogradskaya and Cherkasskaya oblasts, where most arrears are short-term, and in Doneckaya oblast. Probability to have arrears is also higher in the medium-sized and large towns and in the cities relative to villages, which could be explained by these types of settlements having more residential flat buildings than separate houses. The latter are easier to disconnect. Larger households have higher probability of non-payment.
Results from the non-instrumented probit indicate that as before, access to sewerage is positively linked to non-payment (it increases the probability of non-payment by 35 per cent). Wage arrears are positively related to non-payment as well, which could be due primarily to psychological reasons. Arrears are negatively influenced by income, but with a positive marginal effect (there are rich non-payers). Regional effects largely coincide with those from the instrumental variables estimation. Families in the settlements of the town type, mediumsized towns, and those in the large and capital cities are more likely to have utility payments outstanding. Again, this could be explained by the relative easiness of the disconnection process in villages, where most families live in detached or semi-detached houses. Families with older members are more likely to have arrears, as are households where a woman is the first respondent. Both OLS and IV estimations of the stock of arrears give similar results. The stock of arrears is negatively significantly correlated with the presence of wage arrears, which is in line with the fact that wage and pension arrears could be cancelled out with utility arrears by law. Instrumental variables estimation shows that Vinnickaya, Kirovogradskaya, Rovenskaya and Hersonskaya oblasts are significantly below Kiev city in terms of accumulation of arrears, controlling for other socio-economic characterisitics. The results of the OLS estimation add four more oblasts: Rovenskaya, Sumskaya, Chernigovskaya and Ternopolskaya to the regions with the stock of arrears significantly below that in the Kiev city. This is consistent with the descripitive statistics on the stock of arrears for 2004. Per capita expenditure, which we use as a proxy for income, exhibits the U-shaped pattern, implying that the stock of arrears is decreasing in per capita expenditure, but with a positive marginal effect. The latter indicates existence of rich non-payers for communal services. In fact, in Vinnitsa, Dnepropetrovsk and Makiivka (Donetsk oblast), to increase customer consciousness, the utility providers addressed the city Rada deputies, city executive committee officials, representatives of state administrations, prosecutor's office employees and enterprise managers with a request that all deputies pay off their utility debts.
As for the flow of arrears, instrumental variables estimation suggests that Dnepropetrovskaya and Zaporozhskaya oblasts exhibit higher accumulation of arrears compared to Kiev city, while other regional dummies are not significant. Conclusions from the OLS estimation are similar, with an additional result of small towns having higher repayment than villages, and wage arrears being negatively correlated with utility arrears accumulation.
Overall, our main findings are three-fold. First, access rates to most utilities in Ukraine are universally high and policies related to the communal payments should aim at keeping them at this level. Second, while gross affordability ratios in our data set are below the target 20 per cent level for a majority of households, the housing subsidy for the ones with the higher than 20 per cent reported gross affordability is being inefficiently targeted, providing the subsidy to non-eligible households as well as under-subsidising the eligible ones. Third, the accumulation and repayment of the utility arrears vary significantly by region, with the former taking place in mostly poor Western Ukrainian or heavily industrialised Eastern Ukrainian regions, and the latter being observed in Kiev city and areas with strict collection enforcement by the local utility providers.
Analysing changes to the housing subsidy targeting scheme to increase its efficiency, combined with improved collection of utility payments provides exciting avenues for new policy research. Main industries: machine-building, metallurgy, oil-refining, food-processing, manufacture of plastics, pharmaceuticals and clothing. 80 of land in the region is used for agriculture. The region has high quality chernozem, but needs extensive irrigation. Main crops are wheat, barley, rye, oats, maize, soya, sugar beet, sunflowers, tomatoes, soft fruit, grapes, vegetables; also has livestock and dairy produce. Famous for manufacture of tractors, turbines and engines. Also, tanks, coal-mining machinery, sugar-refining equipment, and wind farm equipment.
APPENDIX
Also makes equipment for construction and agriculture. Has a famous Antonov aircraft factory.
Hersonskaya 22
Major industry is ship-building, which suffered greatly since Ukrainian independence. Other major industries are oiland gas-refining, machine-building (combine harvesters), food-processing (jam, fruit juices), manufacture of paper and fabrics. 
